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pulmonary circulation and a varying obstruction of pulmonary
perfusion, thus resulting in clinically unspecific symptoms of dys-
pnea, cough, or impaired right ventricular function mimicking
pulmonary thromboembolism in the majority of cases.2-4
The radiologic diagnosis can still be difficult despite the tech-
nologic advances in imaging techniques.1,5 Preoperative biopsy is
the only way to establish a proper diagnosis, and it is essential to
accurately plan the surgical approach.5
The only treatment of choice is radical surgical resection.4 De-
pending on tumor localization and distal extension, surgical treatment
includes PA resection, a polytetrafluoroethylene (Gore-Tex) ho-
mograft, or even xenograft reconstruction and pneumonectomy. The
use of cardiopulmonary bypass may be essential in patients in whom
the tumor originates from the PA trunk or the pulmonary valve. As
a palliative treatment, endovascular stent grafting may be an al-
ternative therapeutic option in inoperable cases. Furthermore, neo-
adjuvant or adjuvant chemotherapy has been mentioned in the
literature with doubtful results.
Prolonged tumor-free survival is rare. A 10-month survival is
reported in the literature for different sarcomas of PA,5 whereas in
our series survival was 7 and 2.5 years, respectively.
Conclusion
Early diagnosis along with aggressive and extensive surgical treat-
ment in patients with PA leiomyosarcoma without any extratho-
racic metastases may provide an opportunity for prolonged sur-
vival in addition to palliation.
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A new approach to the assessment of aortic cusp geometry
Hans-Joachim Schäfers, MD, PhD, Benjamin Bierbach, MD, and Diana Aicher, MD, Homburg/Saar, Germany
Repair of the aortic valve is a new surgical approach tothe treatment of aortic regurgitation. Regurgitation ofthe aortic valve can be caused by cusp distortion, rootdilatation, or a combination of both. For good func-
tional reconstruction, all pathologic components present have to be
addressed. Good results have been achieved with valve-preserving
aortic replacement,1 but isolated aortic valve reconstruction (ie,
cusp repair for prolapse) still remains a challenge to surgical
judgment.
The main problem in repair of aortic cusps is assessment of
pathology and the repair result. Root dilatation can easily be
quantified preoperatively by means of echocardiography or intra-
operative measurements. Cusp geometry, however, is difficult to
quantify by means of echocardiography. Measurements of cusp
dimensions are difficult to standardize intraoperatively, and these
dimensions determine cusp configuration only in conjunction with
sinus dimensions.2
The typical configuration of a normal aortic valve is not only
characterized by root dimensions but also the configuration of the
cusps. This includes a typical height difference between the central
free margins and the aortic insertion lines (Figure 1, A).3 We have
designed a caliper that allows easy and reproducible measurement
of this height difference, which we call effective height as opposed
to 2-dimensional cusp height.2 This measurement allows for iden-
tification of prolapse in the native cusps and assessment of pro-
lapse correction after valve repair.
Technical Description
After cardioplegia, stay sutures are placed in the aortic commis-
sures and kept under tension in the exact direction of the commis-
sures (as seen from the center of the root). The caliper is placed
such that the longer end rests on the lowest (ie, central) point of the
insertion line. The shorter end is pushed to the free margin, with
the curve accommodating the margin (Figure 1, B). The height
difference of the cusp (free edge to insertion) can be measured in
millimeters.
In normal aortic valves we have found effective height to range
from 8 to 10 millimeters, which correlated 1 mm with intraop-
erative transesophageal measurements. In approximately 50 repair
operations, we have found good correlation between effective
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height measured intraoperatively and by means of postoperative
echocardiography. Cusp prolapse found on preoperative echocar-
diography (Figure 2, A) was confirmed by means of intraoperative
measurement. Cusp and valve configuration were normalized by
shortening of the free margins to a height difference of 8 mm, with
corresponding echocardiographic measurements (Figure 2, B).
Discussion
Aortic cusp geometry has been defined by sinus dimensions, length
of cusp insertion, cusp height, and length of free margin (ie,
denominators that determine the 3-dimensional configuration as a
prerequisite for normal valve function). Sinus dimensions can be
determined by means of echocardiography, but cusp dimensions
cannot be determined preoperatively. Even intraoperative mea-
surement of parameters like cusp height, length of insertion line, or
free margin is difficult. Most importantly, these parameters are
only interdependent determinants of valve configuration, and their
single relevance is limited.
Cusp prolapse can be an isolated pathology of the aortic valve
and is often confined to one cusp both in bicuspid and tricuspid
aortic valve anatomy. Prolapse can also coexist with root dilata-
tion, and it might be induced by reduction of root diameters,
particularly at the sinutubular level. Prolapse of one cusp can be
recognized by comparing the relative length of the free margins.
Prolapse of 2 or 3 cusps is much more difficult to assess because
the reference points (the other cusp margins) are also abnormal.
This is important in generalized prolapse, which can occur in the
native valve4 or as a consequence of valve-preserving surgery.5
After reconstructive surgery, these valves function with acceptable
regurgitation initially, but failure within the first years after repair
has not been infrequent.
We have made the observation that repaired valves with low
effective height between the free margin and aortic insertion
progressed in regurgitation and required reoperation. In patients
with aortic regurgitation, effective height has been as low as 4 mm
(Figure 2, A). We have used an effective height of 8 mm or more
as a goal in the past 50 aortic valve repairs and have been able to
achieve good configuration and no regurgitation greater than grade I.
In conclusion, we propose to take effective cusp height into
consideration in aortic valve repair and valve-preserving surgery.
It can be measured intraoperatively and is a useful guide to
quantify cusp prolapse and assess the results of valve-preserving
surgery.
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Figure 1. A, Schematic drawing of the aortic valve and root.
Effective height is the height difference between the central free
margins and the aortic insertion lines. This can be measured
intraoperatively with a caliper. STJ, Sinutubular junction; AN,
annulus or aortoventricular junction; LH, leaflet or cusp height;
eH, effective height. B, Intraoperative photograph showing mea-
surement of the effective height of the noncoronary cusp of a
bicuspid aortic valve with the caliper. The caliper is placed such
that the longer end rests on the lowest (ie, central) point of the
insertion line. The shorter end is pushed to the free margin, with
the curve accommodating the margin.
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Endovascular treatment of concomitant patent
ductus arteriosus and type B aortic dissection in a
patient with pulmonary artery dissection
Ihsan Bakir, MD,a,* Ivan Degrieck, MD,a Patrick Lecomte, MD,b Jose Coddens, MD,b
Luc Foubert MD, PhD,b Alex Heyse, MD,c and Hugo Vanermen, MD,a Aalst, Belgium
The ideal management of patent ductus arteriosus (PDA) inthe older patent is still controversial. Increasing evidencein the literature1,2 indicates that transcatheter closure ofPDA in this age group is safe and effective. A case of a
patient with symptomatic PDA accompanying a chronic type B aortic
dissection and silent pulmonary artery (PA) dissection is described.
Clinical Summary
A 74-year-old woman was admitted with diffuse peripheral edema
and orthopnea. Physical examination revealed a continuous murmur
on the precordial region. Assessment with transesophageal echocar-
diography revealed an ascending aortic aneurysm of 4.6 cm, dilated
right ventricle, dissection of the descending aorta, and an open
ductus Botalli. Pulmonary hypertension was estimated from pres-
sure measurements. Computed tomographic (CT) scan confirmed
the diagnosis of PDA (diameter 10 mm) and type B aortic dissec-
tion (Figure 1, A and B). CT scan also demonstrated a dissection in
the truncus pulmonalis (Figure 1, B and C ). It was shown that the
flow in the PDA originated from the false lumen of the dissected
descending aorta (Figure 1, A) and terminated in the dissected
main PA (Figure 1, B and C ).
To reduce the risks associated with surgery and age-related co-
morbidities, the decision was made to close the PDA and concomi-
tantly treat the type B aortic dissection with a stent-graft. With the
patient under general anesthesia, the right femoral artery was surgi-
cally isolated and a 22F introducer sheath was inserted thorough the
right femoral artery. An endovascular stent-graft (Gore TAG 40 mm;
W. L. Gore & Associates, Inc, Newark, Del) was inserted into the
descending thoracic aorta under fluoroscopic guidance. Aortography
confirmed that the stent-graft was properly positioned and that both
the origin of the aortic dissection and the PDA were adequately closed
(Figure 2, A and B). The postoperative course was uneventful, and the
patient’s dyspnea and peripheral edema were diminished after the
procedure. A CT scan after 1 week demonstrated satisfactory graft
position, without endoleak, and complete closure of the PDA. At
3-month follow-up there were no clinical signs of heart failure: no
dyspnea, no peripheral edema, and no pleural effusions. The contin-
uous systolic-diastolic murmur of PDA was no longer observed.
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Figure 2. A, Preoperative transesophageal echocardiogram of a patient who presented with grade III aortic
regurgitation after valve reimplantation in a different institution. There is some prolapse of the fused cusp and an
effective height of 4 mm. Both findings were confirmed by intraoperative measurements. B, Postoperative
transesophageal echocardiogram of the same patient after shortening of both cusps. The valve is competent,
and an effective height of 10 mm has been achieved.
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